Yuiti Yoneda : Algae of thermal springs in Okayama Prefecture. 
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* 7 $¥3£ (^Yf*_JISO Studies on the thermal-flora of Japan(XII). 
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m % m n % + a m % m ». 


n. # n ; iaa 

1 . 7§o ISC /S Jil i 

JiS$rll*HJ!§4U3 y 21km 7 
mra. s 7 ^«^i^7iiii^, to 

7 ^ 1 ^-fl'o IS^X 1 1 7 W&ti c^$Uty N 0.2100 gr, 77'fr x:^ 777 x 7 

#1: 2.19 1^7 0 ^^j’.4300hl = fflUJTF 

x ^#3; 7 :£7l§ 7 $£B& i jfcM* 

lip'], 7 
7 Vr 

^ 7 lffitJ7 £W RTfgT-^ 

7 7 V 7 77 '7 # o 3 D i® 200 m 

7l?i^7 

mm- 

^7%WS T 1J , 7 - —1x7 

H '7. 7|$&* 77^77 ®:0 7 7 

7^'7^+^7 7 : 'T^7r,^7-7^ 3 0^7 5 , 

= 1 ^B&5jC7iJS'v7 + >l'o 7 7 77 

2 ffi^S$^-l£^7±T®3l£^. #7 tR®^ $jg7R 

® i?n K®—7 t y ,i7i|7>i2t3 y ^efji* 

/J7I^71Iji^J-*£7, 7 7 7R®^&§t-iti7 7'7 7-77i' 0 zKjg^'fsi 
XTT'Tf, #j§7 %Ms'1£ =3?'/ J &7rT^?'7l o 7 

= 15 V7 ® 7##? 7x77 7V'7- 7,7^111^17 7 v77j 

7^0 12 ;i 4 11 -<m 3 |$Egigg£7 7 7 7777, M7|fflfe 7°C, 

= 7 7X77^7 

# 7 7 «^i3i?Lii£^i 77 n 
- 43°C&7\ m«7X7^^HE^ 40°Cffe7‘fflg^^x7V-Sfi^^^ 
'7 7 0 ^ 7 J§^®^>^1Iti — 3 '7 7"^ '7 7 H^^fP 7 ^f7 3 1 7 777f, 7 v->^ 
Zfe 1 77^7^7 = 7 V73E-7 Kf7>V7 D . 

7 a^Tfg-7 7^7 /n« 7^2|7 7 $ 7 s T '7 

lo Jh^- T7^ 7 $.^''^;^:7 : '_S.7K^ ; &|^ 60 cm -3gx77f, /^;jr7 MtKT?" 
?iXx7V-r tf — 7 '7 777 0 7 7 J- 1 '77- =t 3 7 ^|J^ iy^r^jV^t 
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m oj® t s it m 


7 =■ 7''/#® 7 ^, WSM^U * 9 7^W ^W5r77^ fl 

. SS&1Irif#-~0f* - 7Xjgif»ffi7x7,i 0 
#£'7x33-X73r 7 s^ffc'AM A >l/;V7r'T'7 7if. JCM^KM - 
^7-~ i;jfB^7$H-=iB&7K? vJS^ wa.i- x't^o M^ftkV MM 


s > tk»x& h^m 7 %mwi 

= 4>* 7 Tf^HiflfeW '> 

x-77 (^2 BH) 0 /#f=HS 
fi-4x a ^I|^iI 9 7^ 7 f< 
mj > '>m^ '>, H;# 7 ii 

-n* l' Si^ffi&Tk'’' 7 > ^'/tj7]<fi9 
-i^f x3Er#/J?^H§4?7 wi'® 
if 7 7V 0 

’ 7c - ffTftlX 7 7 

Kg-fEx;!^ 



^ 2 ® m-m a. & ( 2 ) 


No. 1. ' Jt^=^^cisa|y ffi&ffeJigiy7 o M?L 
^H^Wffi^f77X^m 39.1°C, pH = 9.1 0 - 


No. 2 . ifijb® 7 »Mii^7Kjgw-^^-&7 0 

-#f* £W 7x77 7 i X 7 '7 7o /> 7 7 #T#7"|SxX 3 '7 

riix;^ 7li^f 7#^-7 0 SJg 39°C, pH == 9.1 G 
No. 3. |fr^7T^-77^^^ 7 tffe77KJg#_h-^7'7V^7 0 MM*£ 
- 'XX, ffift 39.6°C, pH = 9.1 0 . 

No. 4. |Wj_h, 36.1° C 0 

No. 5. rmjb, fi7lt 37 0 C o 

No. 6. 1^Jhi^-^itii7 JfSH7 $cX^M=- 7-0 No. 3 Pfr&txififif 

39 °C, pH = 9.1 0 

36.1-39.6° C, pH It 9.1 7 4 ;g 1 * 

SIX 2f j£|| 1 fl'tt'ft 6 7 H? x 7 3 1 if#lj x 7^o 7X^ - £X!f x 7-7 7 ^ Chroo- 
coccus minutus var. thermalis, Oscillatoria limnetica, Os. formosa 7 3 W.WJ&. 
If Achnanthes exigua t7Slr7'7^o yfeIf)7xrfj£ h — ^ Phormi- 

dium laminosum 74^^# 1 X7 jUffilrif^4» 7. 7 7^- Synechococcus elon- 
gatus, Oscillatoria limnetica, Os. formosa if fi>4~ 7 x 7 3^ D 


77 — Phormidium uncinatum Gom. x 7 '7 7 o ^117^18 7jg|X7- :: £- 

7x77if, ^M^ 7 %7^7X^ = 'x^7*#A7x77i7 ’7i 0 
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is. m m % m 'n 


2. J5L ;.mi Isi 

&A> 

8.5 km -T)^ 0 7 

M^n^y 

ra«m* «cii *smtmm± 0.1700 g r 7m« 

?-\ 38°c o a^ 

7vJ>M^7 7 7 $ 7 s T '7 ^ 0 

i®&4®^ tytmMM s W* * y ^'T-fry $ o MJ^7#lg4^&^# 

}§ 7 - #4 7 «f 7f ^ ? rn y y-M^t y ? z\ -7-'7 

44^7 4, k^7“4 4 V F^e, —0.^4.^^ F7KSTF 

= ^7i;vtrT^o 7?4*7- ftir7;^7 ffiM 7^tl^l#47 

7 rT>7^7 4 7 =• |fx;47r74 3£gg- 7 b? 

1 7f^7 V^47l^&7 7 

5r7'J, 

12 M 4 H4ftf 12 B#fcJ!*«l7ff '7 ? 4, = 6 D C, *%r’7 7^ 0 

h^c7^n^4'Ty, pH 4®-*^8.9 

r77^ 0 No. 1. 35°C Q No. 2. 36°C 0 No. 3. 34.4°C 0 No. 4,5. 30°C o 
No. 6,7. 29.9°C 0 No. 8 32.3°C 0 


M£ 7 % = ^4^7 4 7&M4jll3^4^7-&444o 

7*'7447*7“ 7 $P&7 44:p$ 1 MfiJ 1 — ^4 ^74^ 

44 yy t? 74'T7^o 

8 ®7^4M7|t'7^^7^7 lilt 13 7ll7l/#^ 0 H3g 3 
HI 1 H4I * Oscillatoria subbrevis, Os. formosa, Lyngbya putealis var. minor, 
Symploca thermalis 0 ‘ |f£||k 2 fl[: Microspora Willeana, Spi- 

rogyra sp. D 7 @: Melosira varians, Fragilaria virescens, Synedra ulna, 
Achnanthes exigua, Navieula rhynchocephala, Cymbella turgidula, Gompho- 
nema angustatum 0 ^^7^^7f7K^ 29.9-36°C( pH = 8.9 7 }m 7 ^.7K4 — H* 
I>7f4i? 7 r'T^f, 1£II44 1 7-4$^-5if 7^'7 4 jfc@[|3*)i8j2B7 7.R4 - 
jti '7. WMA - 'Md - 7 ^7r4^o 47m 7 !U4!t 7 

WMWl* 7 s^*#8fciE47 y 7*14-4 4 

7^0 ®7f^gl7 4^4'^ 7 7 Wa 

14 /jftfm 4 T ;V7f , Synedra ulna, Achnanthes exigua 7 
FTT^-S'T* v^47V 0 
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3. m I'iS A 

^ t, ~ fil-H 7 ±fa 

12km, ®|Sj£M7T» 300m 7i^HjHil/JKNt#AJU 
7ftK&7Jgn 7 ^ 77 i&ff 7K Jg 7M 

^3 2 ® 7 %7KT7lf$x^7^?M 40°C 7||M 
^T'77\ ®7X 1 1 * =0-1740 gr 7^ c . 

jKj^Tf 7 7 -v-v^li , y 7 iitft 7 i7f4;v^ 7 ®p|$^jX 

Bt 7 , fl£ 7 7®M 7 '>#7- 7? '7 9 „ 7 ^M®J - Tfr 

if MTO. H'TkT^T-it 7 U77 3 y^ ij r /Jv^7?ttii 7 «^ o if M 
~^g&7; 73H 7Slf 7 jg^JCTf $g ^g! , ffl&jfe-^7fftfflX*■77 
- 7- 7 74t m-> JthfIil>'0f!MmXEBxt7 -e 7 7'7;v7f Ffffi 

77t Tr^^T^o «'>7 7^12^ 4 

Affe 7 jg - ^Jl 7 7H.7K 7®—7--4 7 .7 7 7\ ;7C^4^}#7k4L 7l’7r77^' 
®;&-7--fe77'7 7 q 

7 5®7fl3!) $^0 

No. 1/2. 7 , iltit: 38°C, pH = 9.1 0 

No. 3. MJL, 32.5 °C q 

No. 4. M 7 «7Kj^, tRU S cm -il¥x% M 33°C, pH = 9.1 0 

No. 5. [Wj_h, {|7ffi 31.8°C Q 

WMi 7 7 n =t =■ Chroococcus minor, Synechococcus 

eximius, Xenococcus minimus, Phormidium foveolarum, Pin. laminosum, Lyn- 
gbya putealis var. minor, Schizothrix fragilis, Symploca thermalis (Jt JlH'lli 
Hi), Synedra ulna, do. var. oxyrhynclius (jHillllfPO 7fiHifeT', r§dfH 1 7r 
^r® 7Hl^tL-$^7r47 0 , 4 1 — Oscillatoria subbrevis, Phormi¬ 

dium laminosum, Lyngbya putealis, do. va,r. minor 7 4 ’fMMjk. 17' Synedra ulna, 
do. var. oxyhrynchus, Gomphonema angustatum 7 3 Jill7 f'> ~t P o 
7 7 7MI 31.8-38°C, pH® 9.1 7«7X^-» 9 W. 1 «S, 
2@l«^|fl2 

4. Ill jtf| Ifl 

- * 7 7 , w#;n .tt® 7 -^as ^ ^mm - be ^ ^ 

&7|i]7®it-7 7 

7* 7T/q = 
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% m m % m n f t/\tf hi 


7% > fj$ X ^7f , HfM =■ 1 ttV X -4^o 4 1 - 

WR 7f7'7r^pffoS;7 ^¥1^11 = HX , M 

&7-, /Hit^R 11 +-0^®#** 0.1578gr 
0.1883 gr 7#^^'-+ 71^0 

twsprF7-^-/Xffl&Tf tu ,^x ayy 9 - > 
Pi-IIyfM? v^ 0 3fc* ; aMU^9l/^W%>^^7»y/>x^_h 
^^-T 7 i^fi 7 »M 7 |iK^o 3 © 7 «ff 3 V Mmjg 

~ 'ff- X 7t-^^. ~ 3 '7 T 5, iS^il V X 4- ^o 1 $—If X\||[^- =• 

7 2® 7 &7X^?g^x4^ 0 a 7 7R^tfcJ€ = / l&X.;l^ 7yf7§ 7 #f#'X ^ 4^ 7f\/R 
#§S 7 fiH-H®7 1111 Tf^^->r+7o i? “ff7 tf:§jJf ^Xx7U-f 


!> — 7* '7 T^^Tf, 3 a 7 ffi^K^lfenn 7 US —$118-fe 7 wv^ 7 'f'iHx-^7- 



4 7?"It® 77£££77-4-^o MxX li7f4^'fr77 7o ®Hff^ 
M=-^Hf*7 V x Wi^ 7,777* U ?|ffi'>T 

+ 7 0 x a -7r+t7 '7 7 0 flf]tfc#^f 7 #x7 Jb^ = M 

? mWitfTv , 

^(I3i) 0 #'>Slffl®W7ry 
7 >- 71 ;, y 7 h- ^ 

i^Tf ®7r4^^ 7 , 33 ^^^ 
ffi^lltsf 7 #|R 7f M- 7 7 1 /t 
t o ^ > ££$& 7 7 mg 

34-35° C 7 /Rtf —<&'P 7 HiT/tfe 

^3ffl . 

B'” / 7 j P7 0 


mi7i$A 12 jf 3 H4i 3 IXrtI 7°C 4'T 

'7^o pH jS^7|B'Xx7-y o 

No. 1, 2 . JI|H«fuIf 7 Mflc - T?\y /hffi&j&Jin - 7 o 

40° C, pH = 9.1 o 

No.3,4. ^7® 7 »W-^4-^^~ff7«-^^7 0 m.M 

41.5 6 C, pH = 9.1 0 

No. 5. IWfJi^rff o 40.8°C, pH = 9.1 0 

No. 6. HI^7»4 1 =^^7o S® 34°c, pH = 9.1o 

No. 7. .Iwfi, 34.8°C, pH = 9.1 0 
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No. s. mrjb, m.m 35°-c, p h = 9.i 0 

8 8 O 34-41.5°, pH 

9.1 777 7 o Lyngbya putealis 7 ^ JIHH 

y 4' — -'''imJ&MMti'M 1 '>7^ S' 3r Phormidium laminosum y $ 

5 . Synechococ'cus elongatus, 
Mastigocladus laminosus, Calothrix thermalis, Oscillatoria geminata, Phormi¬ 
dium tenue, Ph. laminosum a ]) ^.7 77 7 o — Wi7W~W 

=-^ Oscillatoria formosa 7 / <7777 0 

5. * §«J ® jf| 

&®&38°C 71? 4 1 - 
0.1340 gr 7^7 jv/ 5 77;^o 

^|si/f4^t= WM^y 4feWx k^ v " 'MW0Vy 
Wfi§i 7 — —*;fit / HHI Oscillatoria formosa df^7 — 4k.4 £^ y < 777 7o V y 
28.8-29°C, pH fj|^ 9.0 7^'>7^7o IrUHEII# B ^ 12 
H-3 H-^Pltr 10 0#, 7°c 77?v 0 

m. a&as i-ft 

1. |g §g m Cyanephyceae 

< y>& £o < Chrooeoceaceae 

■ 1. Ghroococcus minor (Kutz.) Nag. 

mm: (No. 2), 38°C, pH = 9.1 0 

2. Chr. minutus (Kutz.) Nag. var. thermalis Copeland 

mm: (No. 5), 37°C, pH = 9.1 0 

3. Synechococcus eximius Copeland 

mm: mnmi (No.2), 38°C, pH = 9.1 0 ! 

m y r-m'7WM77 7 7 , ^7^^ 7 - 
^Ultic ^ j§H ^ - 1 1 4^1 v Y - -4" ^ 0 

4. /S', elongatus Nag. 
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mm: (No.6);39“C,pH=9.1; (Nos. 3,4), 41.5’C, pH 

- 9.1 0 . 

5 $14 Pleurocopsaceae 

5. Xenococcus minimus Geitler 

Mm: (Nos. 3, 4), 32.5-33°C, pH = 9.1 0 

Lyngbya iputealis 0 —;V 0 

•f'f t>£' < G Mastigoeladaceae 

6. Mastigocladus laminosus Cohn 

m: (Nos. 3,4), 41.5°C, pH = 91 0 

1) 5* (b 0 Rivulariaceae 

7. Calothrix thermalis (Schw.) Hansg. 

mm: (Nos. 3, 4), 41.5° C, pH - 9,1 0 

1 

\@> Oscillatoriaceae 

8. Oscillatoria geminata Menegh. 

mm: (Nos. 3, 4), 41.5° C, pH = 9.1 0 

9. Os. limnetiea Lehm. 

mm : WiMfflM. (Nos. 1,4), 36.1-39.1° C, pH = 9.1 c 

10. Os. subbrevis Schmidle (^4 0,1). 

Mm (No. 1), 35°C, pH = 8.9; (Nos. 4, 5), 31.8-33°C, 

pH = 9.1 0 

t ?MMMM -m*^^ 1 7 f- 4" = Cyanophyceae 


of Japan 9 1 §|) — s5® is-rPr d ? Q 

(41.5°C, pH = 6.6) l^yr'T'J, M 

mmi j m%% 6 ^ j = ia ^ > u 

11. Os. formosa Bory 

mm: ilfil (Nos. 1-5), 36.1-39.6°C, pH = 9.1-; (Nos. 3, 4), 

30-34.4°C, pH = 8.9; -gLgfflyt (No. 5), 40.8°C, pH = 9.1; (Nos. 7, 

8), 34.8-35°C, pH = 9.1; (Nos. 1-3), 28.8-29°C, pH = 9.0 0 

12. Phormidium foveolarum (Mont.) Gom. 

ISIEI (Nos. 2,3), 32.5-38°C, pH = 9.1 0 

^$1 Jl — Synechococcus eximius f '> r 4 1 % „ 
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13. Ph. tenne (Menegh.) Gom. 

MM : (Nos. 3, 4), 41.5 °C, pH - 9.1; mW3 (No. 8), 35°C, pH = 

9.10 

14. Ph. laminosum (Ag.) Gom. 

MM- (No. 6), 39°C, pH = 9.1; (Nos. 3-5), 31.8-33°C, 

pH = 9.1; (Nos. 3, 4), 41.5°C, pH = 9.1; mW§i (No. 8), 35°C, pH 

= 9.1 0 

15. Lyngbya putealis Mont. 

mm: EMMA (No. 4), 33°C, pH = 9.1; JgfflUt (Nos. 1,2), 40°C, pH = 

9.1 0 

b 0 7 . 5 - 13 m 0 

16. L. putealis Mont. var. minor Geitler (J^ 4 2) 

mm: (Nos. 6,8), 29.9-32.3°C, pH = 8.9; (Nos.3,4), 

32.5-33° C, pH = 9.1 0 

6-8m, 4.5-6.0 (#- 6.5)/* T D 0 

7 V77f, 1 =■ 

= 5^'T^o 5.5-7.5/4, S® 5-6/4 > 


17. Schizothrix fragilis (Kim.) Gom. 

mm: (No. 1), 38°C, pH = 9.1 0 

18. Symploca thermaljs (Kim.) Gom. 

mm: (No. 2), 36°C, pH = 8.9; 

9.1 0 


2. He it §| Hf CONJUGATAE 
L ^ /b? 5 } - Zygnemataeeae 


(No. 2), 38°C, pH — 


1. Spirogyra sp. 

mm: (No. 7), 29.9°C, pH = 8.9 0 

MM — '> t-Hc'o 'y 7- -p j: y & 0 


3- H H Chloeophyceae 
b- < h'ii'll’S. G?4 Microsporaceae 
1. Microspora Willeana Lagerh. (^4@, 3) 

■m: J» 7 »lr (No. 7), 29.9°C, pH = 8.9 0 
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# H * 



^ 4 Hi 1. Oscillatoria subbrevis, 2. Lyngbya putealis var. minor, 3. Microspora 
Willeana, 4. Synedra ulna var. oxyrliynchus, 5. Melosira varians, 6. Fragilaria 
virescens (a, SHfrHf; b, StHfM), 7. Cymbella turgidula, 8. N'avicula rhynchoce- 
phala, 9. Gomphonema angustatum. (1, xlOOO; 2, x 800, 3-9, x 650). 

4. Fi i|k fi Bacillariophyceae 
Coscinocliscaeeae 

1. Melosira varians C. A. Ag. (^4@,5) 

(No. 7), 29.9° C, pH = 8.9 0 

ife-tXidV'3 Fragilariaeeae 

2. Fragilaria virescens Rales. (JU4 6) 

BM- (No. 7), 29.9 D C, pH = 8.9 0 

3. Synedra ulna (Nitz.) Ehrb. 

MM: (Nos. 5-7), 29.9-30-°C, pH-8.9;. (Nos. 3-5), 

32.5-33 °C, pH = 9.1 0 

4. Synedra ulna var. oxyrliynchus (K4hrz.) van Heurck. (|f£ 4 H, 4) 

BM- (Nos. 3, 4), 32.5-33°C, pH-9.1 0 

Achnanthaceae 

5 Achnanthes exigua G-run. 
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Mm- : MWA% (Nos. 1, 4), 36.1-39.1° C, pH = 9.1; (No. 6), 

29,9 °C, pH-8.9, 0 

h± fa \d V* 3 5 Pc Navicnlaceae 

6 Navic-ula rhynchocephala Kutz. (|f£ 4 @0, 8) 

Mi: (Nos. 5, 7), 29.9-30° C, pH = 8.9 0 

7 Cymbella turgidula Grun. (|f?4||fj, 7) 

Mi: (No. 5), 30°C, pH = 8.9 0 

8 . Gomphonema angustatiim (Kutz.) Rabh. (ffi 4 [Hi, 9) 

Mi: &&&» (No. 7), 29.9°C, pH-8.9; Hffll (No. 5), 31.8°C,- 
pH = 9.1 0 

M-lh SjtR? Sf§3£^ 3'N ’I #^16 ffi 2 gSg, if 
It.illl.gl7ll|lr77f! ^If 28 

7ffliMT7- MMB;7, 45°c JNH 

- It x -E- 7 > 41; r'7;K jig '> x 4* |bJ 7 PS - 3 P -f IJ &jf '> 7 M T 7 MMMM 
3*W'7fflflffg^ 28.8-41.5° C r7!,^ Vouk 7 Mm euthermes (®&) 
=• ffi fr X Mm. iff T A'o '7 x ifil 7 KIsM - H3I Sitter S 'F X7r 28U& 

g# 1 '-7f ifMiFjfHIM T^7/, ^ f1 

7" x yu o H liHfM 1 7fS' - Jit x )7 

if, 7 

&a&7 

^■^7—p^— Microspora Willeana JfO£ Spiro gyro. sp. ^j^X7V =i 1 7?" f;rx 
v7 7 ^ r'77i^ 0 

PS-t^ 5 iSUI/'Sl^^® , fit4 51^ 7 D 'g (pH = 8.9- 

9.1) 7/P7,t^ 7 7 tffi - ^ x 4 H'M 4 o t7 tM 7 I 7 7 p 7 # 

7l®7fx;^tl^ wi^7 f 7777- w f V 7 

x wu Q i£l^- a 7rB,^t^7 2 _h--jfMf10 

®7j$C7 7U=-.ih'M, 7 3 fh7 1 -#7b 0 ‘ 7 7 7 f Phormiclmm 

laminosum ^ 3 '/JHIl— , Oscillatoria formosa ^ 4 ^M 7 ^ —^X7U 0 Sjgj 
;jr 7 '7 4 1 7 ^a 7 2 fj|7 fill Lyngbya putealis var. minor r77 7 77 „ 

^fl'MM 7 2 iMlfc - pt X 7U 7 $ f ' 7 '7 7 o 1^7 jp$g^ 1 '7 7 
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tt 4& w sfc *& f t/\ m » 


m 1 


■ 

"ffi. ^ 

m 

fit 

Urn. 

f&S 

M 

7% 

M 

# 

-M3 

Con. 

7% 

^c' 

mg 

■itavr 

7KW 

^ fi °c 

36.1-39.6 

29.9-36 

31.8-38 

34-41.5 

28.8-29 

pH 

9.1 

8.9 

9.1 

9.1 

9.0 


Cliroococcus minor • 



+ 

. 



Ghr. rniniitiis v. thermalis 

+ 



• 



Synechococcus eximius 


“ 

+ 




S, elongatus 
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4 



Xenococcus minimus 
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)4 

Mastigocladus laminosus 
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+ 




mmm 
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lUil: Lyngbya putealis var. minor 
1 |gr: Microspora Willeana 

T£§jg 4 SI 1 H§|j|: Melosira varians, Syneclra ulna var. oxyrliynchns, Navicula 
rhynchocephala, Cymbella turgiduld , Gomphonema ang-ustatum 

^7 5*7^3 1' 7 IB*, ^ a ^= 

Resume 

This paper treats of the algal flora of the following five thermal springs 
in Okayama Prefecture—Yubara, Taru, Maga, Okutu and Ooturi. All these 
belong to simple spring and the water wells forth from the granite rocks. 
Besides them Yunogo was also investigated, but the writer could not find any 
development of thermal vegetation there. The materials were collected by 
him in December, 1939. 

In this research twenty eight forms of algae were found in all: 16 species 
and 2 varieties of Cyanophyeeae, 1 speeies of Conjugatae, 1 species of Chloro- 
phyeeae, and 7 speeies and 1 variety of Baeillariophyceae. 

In Yubara, the water temperature, where the algal growth was observed, 
ranged from 36.1°C to 39.6°C and its pH was 9.1. Six plants were growing: 
5 Cyanophyeeae and 1 diatom. 

In Taru the algal growth occurred at temperature' between 29.9° C and 
36.°C, and its pH was 8.9. The welling water was directly conducted to the 
bathbasin and the thermal vegetation was found only in soiled water from 
the basin. Here 4 Cyanophyeeae, 2 Chlorophyceae and 7. diatoms were grow¬ 
ing. Some of them are regarded as non-thennal forms. 

In Maga the water temperature ranged from 31.8 °C to 38 °C and its pH 
was 9.1. Twelve thermal representatives were found: 10 Cyanophyeeae and 
3 diatoms. 
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In Okutu the water temperature ranged from 34° C to 41.5 °C and its pH 
was 9.1. In this hot spring S forms of Cyanophyceae were found. Ho plant 
of other algal 'group was growing. 

In Ooturi, where the thermal vegetation was very poorly developed, only 
one species of Cyanophyceae, Oscill'atoria formosci , was observed in soiled 
water at temperature of about 29°C and at pH 9.0. 

The following seven plants are to be newly added to the Japanese thermal- 
flora : Lyngbya putealis var. minor, Microspora Willeana, Melosira* varians, 
Synedra ulna var. oxyrhynchus, Navicula rliyncliocephala, Cymbella turgidula, 
and Gomphnonema angustatmn. 

(Bot. Inst., Imp. Univ. Kyoto.) ■ 


— 60 — 




